Bilateral cleft lip and palate patients sometimes accompany with mal-positioned premaxilla, which adversely affect the upper lip morphology, especially widened naso-labial angle as well as functional deteriorations such as speech impairment though the fistula in between the alveolar segments. Usefulness of simultaneous premaxillary osteotomy and bone grafting was tested in respect of grafted bone resorption rate and required bone volume.
Between January, 2001 and December, 2003, seven patients (seven years and eight months to 16 years old; average 9.7 T 2.87, 2 females and 5 males) with complete bilateral cleft lip and palate patients were performed the simultaneous premaxillary osteotomy and bone grafting, whereas in the same period of between January, 2001 and December, 2003, four patients (seven years and 11 months to 11 years old; average 9.2 T 1.01, 4 female and 6 males) with complete bilateral alveolus in order to compare cancellous bone volumes to relatively milder and less-protruded premaxilla. The bone grafting was performed in two-stage manner as one side and later, the other side. The bone volume required for cleft packing was significantly lower in osteotomized cases compared to those of non-osteotomized (3.5 T 0.69 mL vs. 5.6 T 0.70 mL, P G 0.01). There were twenty for non-osteotomized cases (10 bilateral clefts) and fourteen osteotomized (7 bilateral clefts) were evaluated. Overall, majority of both groups demonstrated the grade I (10/20 for non-osteotomized, 12/14 for osteotomized group). There was significant lower bone resorption rate in osteotomized group compared to the non-osteotomized group (1.1 T 0.36, 1.7 T 0.75, osteotimized, nonosteotomized, respectively, P G 0.05). The simultaneous premaxillary osteotomy and bone grafting is beneficial over staged bone grafting in bilateral cleft cases in requiring bone chio volume and subsequent bone resorption rate. The meticulous dissection and re-location of the premaxilla improves the overall lip morphology.
Key Words: Bilateral clefts, simultaneous premaxillary osteotomy, improved profile P remaxilla is often protruded in bilateral cleft patients. Isolated premaxilla may result in excessive forward thrusting due to free of continuity of the vomer and septum.
1 Anatomically, when the premaxilla is unrestrained by either of lateral maxillary alveolar segment and only attached to nasal septum by septomaxillary ligament and overgrowth of premaxillary-vomerine suture result in the displacement in the forward and in the inferior. 2, 3 Further to correct the facial relationship and appearance, orthodontia alone usually is not enough to correct the relationship of the premaxilla by comparison with lateral maxillary segments. Surgery is often required to reposition the premaxillary segment, 3Y5 simultaneously or staged correction with surgical correction. 6 'Cleft-orthognathic surgery in an adolescent to adult age, 15 to 25 years, remarkably improved the residual oro-dental gaps and the facial profiles. 7 Also, in previous reports, pre-surgically used two kinds of Latham pin-retaiend appliances for expansion of palatal shelves and retraction of the premaxillary segment did not proved the maxillary retardation by cephalometric analyses 8 and the pre'-maxilla still remained in malposition while lateral segments moved more anteriorly. 9 The source of the secondary bone grafting is one of the determinant factors for the success. 10 Bone grafting for the alveolus clefts at the proper dental and chronological age is necessary for the subsequent appropriate maxillary growth, 11 orthodontic procedure and the achieved dentition. 12 Therefore, the simultaneous premaxillary repositioning with the appropriate secondary bone grafting at proper timing of the surgery is presented and discussed. Clinical benefits were sought to achieve for the reduced volume amount of the donor cancellous bone chips as well as correction of the protruded and downwardly deviated premaxilla over endangering the blood supply by the relatively extensive dissections around the premaxilla and subsequent growth retardation and facial profiles.
PATIENTS AND METHODS
Premaxillary Osteotomy and Bone Grafting Group B etween January, 2001 and December, 2003, seven patients (seven years and eight months to 16 years old; average 9.7 T 2.87, 2 females and 5 males) with complete bilateral cleft lip and palate patients were included in this investigation. Minimal and maximal follow-up in this investigation was six months and three years (average 1.6 T 0.78 years), respectively after surgery (Table 1 ). All patients lateral segmental expansion and retained the segments by orthodontics at least two years pre-operatively, then underwent simultaneous premaxillary repositioning and iliac bone chip grafting. The procedure is modified by Friehofer et al. 4 methods. In short, the oro-nasal fistulae were incised along and the muco-periosteal flaps were elevated bilaterally. Access was done from the wider side of the fistula to dissect the septum and the premaxillary-vomerine suture and remove the posterior vomer to push back and upward and the premaxilla remained vascular supply mainly from anterior vestibular flap. If necessary, the posterior vomer is drilled out to further push back and upward. Subsequently, the oral fistula and nasal side fistula were tightly sutured by hinged muco-periosteal flaps and the iliac cancerous bone chips were packed the bilateral bare alveolar clefts and finally the anterior surface of musoperiosteal flaps were slided from the lateral sides. The set-backed premaxilla reduces bone chip volumes to pack the defect.
Non-Osteotomized Staged Bone Grafting Group
In the same period of between Janauary, 2001 and December, 2003, four patients (seven years and 11 months to 11 years old; average 9.2 T 1.01, four females and six males) with complete bilateral alveolus in order to compare cancellous bone volumes to relatively milder and less protruded premaxilla. The bone grafting was performed in two-stage manner. Usually the larger cleft side was bone grafted and the next bone grafting was followed in at least six months after the initial procedure with confirmation of bone solidification by both x-ray and clinical manipulation. The procedure was similar to the previously reported by Hall and Posnick. Superiorly-based muco-periosteal flaps of the attached gingiva was exposed around the cleft. The follow-up was six months to two years and six months (average 1.4 T 0.69 years) post-operatively (Table 2) . Only iliac cancellous bone chips were used in both osteotomized and non-osteotommized series. Two cases needed bilateral iliac bone harvesting. The measurement of bone chips was done using 10 cc syringe and plunger. After bone chips were placed inside of the syringe then the plunger pushed maximally to squeeze airspace and excessive blood clots. In this way, the consistent volume measurement was established. The bone chip volume was subsequently compared between simultaneous premaxillary osteotomy and bone grafting group and two-stage bone grafting was 3.5 T 0.69 vs. 5.4 T 0.46 mL, respectively. 
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Bone Resorption
The radiographic analysis was determined by following the Abyholm et al 14 method. In short, the alveolar bone resorption level was measured by vertical bone height in relationship to inter-dental bone height and assessed via four-point scale: grade I= 0 to 25% bone resoprtion, grade II = 25 to 50% bone resorption, grade III = 50 to 75% resorption and grade IV = 75 to 100 % bone resorption. The resorption grade I and II, which is subsequently 50% and more of the inter-dental bone height was set as successful outcome. The assessment was performed between six and nine months, post-operatively.
Statistics
Results were expressed as the mean T standard deviation. The data among the groups were evaluated by Scheffe's test and P values G 0.05 were considered significant.
RESULTS
Bone Volume
T he bone volume required for cleft packing was significantly lower in osteotomized cases compared to those of non-osteotomized (3.5 T 0.69 mL vs. 5.6 T 0.70 mL, P G 0.01).
Bone Resorption
There were twenty for non-osteotomized cases (10 bilateral clefts) and 14 osteotomized (seven bilateral clefts) were evaluated. Overall, majority of both groups demonstrated the grade I (10/20 for nonosteotomized, 12/14 for osteotomized group). There was significant lower bone resorption rate in osteotomized group compared to the non-osteotomized group (1.1 T 0.36, 1.7 T 0.75, osteotimized, nonosteotomized, respectively, P G 0.05). The worst bone resorption was one side of grade III for three nonosteotomized cases (the other side is grade II for both cases). The main cause of high bone resoprtion (grade III) may due to tightness of the muco-ginvival flaps after bone chip packing because of the tension by the anatomically protruded premaxilla.
The Premaxillary Positioning and Relationship to Lateral Segments
The labial sulcus and the morphology of the attached keratinized gingivae were much improved in premaxilary osteotomy group. The corrected premaxilla forms the deepened sulcus and less protruded median lip as well. The anterior nasal spine position was placed less prominent.
Clinical Report
Patient 5: Seven-year, eight-month-old boy was undergone premaxillary osteotomy and iliac cancellous bone grafting. The packed bone chip volume was 4.5 mL. The antero-inferiorly malpositioned premaxilla accentuated the bilateral cleft lip and nose, which emphasizing the philtrum extremely and widened nostrils. The naso-labial angle was extended preoperatively (Fig 1AYD) . The three-dimensional (3-D) CT demonstrated the characteristic premaxillary malpositioning (Fig 1E, F) . The grade of the bone resorption was grade I for bilateral clefts.
The premaxillary segment was re-positioned with relationship to lateral segments and lip and nose morphology was improved 6 months after simultaneous premaxillary osteotomy and bone grafting (Fig 1GYL) .
Patient 7: Eight-year, 11-month-old girl was performed premaxillary osteotomy and iliac cancellous bone grafting. The packed bone chip volume was 2.8 mL. The antero-inferiorly malpositioned premaxilla accentuated the bilateral cleft lip and nose, which emphasizing the convex shape of the philtrum. The naso-labial angle was extended pre-operatively (Fig 2AYD) . The 3-D CT demonstrated the characteristic premaxillary malpositioning (Fig 2) . The grade of the bone resorption was grade I for bilateral clefts.
The premaxillary segment was re-positioned with relationship to lateral segments and lip and nose morphology was improved and bilateral canines are erupted properly one year and 10 months after simultaneous premaxillary osteotomy and bone grafting (Fig 2GYL) .
DISCUSSION I
n the cleft alveolus patients, standardized alveolar bone grafting is adopted widely. The timing of the surgery is usually before canine eruption at mixed dentition and commonly iliac cancellous bone is utilized as a donor. 11 The timing of the bone grafting and peri-bone grafting orthodontia are considered important because both can affect the final result of alveolar bone grafting. 12 When tertiary larger alveolar clefts are present, two-stage secondary alveolar bone grafting was used for bilateral cleft lip, alveolus patients. 15 Our approach of simultaneous premaxillary osteotomy and bone grafting significantly reduced the total amount of the bone grating
SIMULTANEOUS PREMAXILLARY OSTEOTOMY & BONE GRAFTING IN BILATERAL CLEFTS /
Akita and Hirano 
Akita and Hirano compared to two-stage operation. In fear of loss of adequate blood supply to the premaxilla, the combined premaxillary repositioning and two-stage alveolar bone grafting was tested, 16 however, meticulous preservation in the anterior surface of the premaxillay muco-gingival attachment did not risk the premaxillary blood supply as in our cases. In primary alveolar bone grafting in unilateral cleft cases, there was less maxillary protrusion compared to non-grafted cases in 10-year long-term observation. 17 In respect mid-facial growth, Padwa et al. compared among the premaxillary osteotomy before age eight (early), after age eight (late) and non-osteotomy (control) groups by cephalometirc analysis in 5.7 years for early group, 2.8 years for late group. They concluded surgical permaxillary positioning after 6 Y 8 years is achieved without deleterious effects on mid-facial growth. 18 All of our premaxillary osteotomy cases were older than six years (average 9.7 years) and their results on facial growth may be applicable.
We therefore suggest the excessively misplaced premaxilla may be repositioned at the timing of secondary alveolar bone grafting. This principle may implicate in the less necessary donor-bone volume and less bone resorption and less surgical frequency without major side effects.
